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(54) OPTICAL DISK DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical disk device having high 
versatility for reproducing and recording data from/on a writable optical 
disk based upon various specifications of CD or DVD. 
SOLUTION: Grounded 4-bits are additionally shifted to a subordinate 
position to LPP positional information LPPP outputted from an LPP 
detection circuit 13, besides grounded 2-bits are additionally shifted to a 
subordinate position to ADIP positional information ADIPP outputted from 
an ADIP detection circuit 1 5, and the LPP detection circuit 1 3 and the 
ADIP detection circuit 1 5 define only the head block of the pre-pit blocks 
and the head word of the ADIP words as errorless, respectively, and the 
others as erroneous, and define the positional information calculated by a 
present position detection circuit 16 as the present position. Further, 
demodulation delays in the positional information in each recorded data and 
that in each pre-group are corrected by the present position detection 
circuit 16. 
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TMfRZitZtmc AD I PX^-ff^AD I PE£ 
/'J^-7rtX7-MP I E £ LTa^£-eS„ 
[0 0 3 6] ^3v;l/^yU^Ht2 3li, -f>v*-$r3 
3*ftLT\f)-2-tirz7V ^;b-7fiX7-ifP I E 
KfSCT, aW-r-f WMiElHl»2 5T»iE«nfeBS« 
r-*rtffim»«D I Pfc7U^;l/-:/rt<M1lHSP I 
PWftHfiXfgiVfWflst-V-z 4£tfit$$§§2 8 

t^-n^nw^f So f&t>5, m 3^1/^7° 1^-9- 2 

K.lfLowl/^;l/tX7-*«^i:i:^LT^5l 

£\ ®iaf f w'b-i'MiEiHiss2 5frc>At}?;nrc7v>f>i 

-7rt&B'lf^P I P^4 7;l/f 7 P b^+»"2 4£tfi± 

■9-2 3«\ AAfnfe^'J ^P-7fiX7-ft P I E 
##IJ*J£H i ghU^yl/Tx^-^SSC^^LT^ 
«»x-f U-T«iEI3iS2 5^6.A*«nfcE» 
x-^rtffifi'lSD I P£Sg4 v;l/^7°U^-9-2 4Rl>* 

[0 0 3 7] §l4v;b^yU^^2 4 W\ g37;W 

«7mgii2 7 ^&m73?n/c^iijffiBif sws-n^n 

A***VC*!>, AND0SS3 OOtt^^CfSDT, 



Ui/*X^2 6{cW73-r§o CCT\ A N D0SS3 Ott, 

xjjztiramT-zft^-^m^D i Eaif^u^i/ 

-^rtX7-ifP I Etf±t (tX 7-tfW5Ci:*^L 
THi gh U"Wea&5«£tt, ttifciKtf H ighH 

-7rtx7—fi-§-p i Eo^ft<kfe-*iLX7-* , i 

V^££^LTL owU^l/T?&Sit^ U^Stf L o 

[0 0 3 8] ^4v;l/f-7°U^+>-2 4 U\ A N D HISS 3 

2 3 StifcffiWf HI*Sl£a# Mflt 

X#2 6\Ctilt}tZo CtlKKtLX. ANDHISS3 00 
ffiTjffl^H i ghM;K'*Si^ £4v;l/^7V 

txttMiiL&imitm&mMmmi'Vx* 2 6 fca^r 

So 5t£B#(tfl1i!$fiL->*X*2 6tt, AT^tlfctiEBIffg 

e LTi±j7j"t"So c<D£?tj:m&mr$mmwx$2 
6 lessen s^«»*-n*«i^ ^x^opi 

S<D7*-v-y Mc&ctS 1 -fc: teutons „ 
[0 0 3 9] -15, ^-tr^^{4B1ffg^SiJlHlSS2 7 fi, 

T I MEK, 1 *?$#(Dmffi*liaz.rc& : k*$<D¥ffl 

B#^1f^NT IME*a*f*. #-fe^2{iB1flMJ 

ass 2 zfreffl^snfc^MRfHitfBNT ime«, m 
4 ^}i?-7is?-y-2 ARxs\mm2 zKL^nztimirz. 

tlSo Jttt»2 8W\ !H3V/l/7^l^-9-2 3A^tti^ 
SftfcftBlffB^ #***ffiW*«^8!llslil2 7 ft* 6 

[0 0 4 0] ANDHS&3 1 <D\W5<DXti^K\t, NA 
NDEJSS3 2<Otiit}mm^t3ttl, N A N DlilfS 3 2 

rtx^-fS^D I ERtf/U^-^X7-if P I 
EA^, Wcx^-^WUfeCt^fH i ghW;l/ 
<Dht. LowU^I/Oflf*UJ*t5. *fcv NAN 
D HISS 3 2W\ E»r-*rtx 7 -flfD I 
^l^-7flX7-ifP I EO'>ft< £$>-l5<D{m 
f)\ x^— ^tBLTV^t/^C^^-rL owK;l/« 

i:*. High u^i/©ffl^*m*-rs. 

[0 0 4 1] COCtfrB, iBIS-f-^rtx^-ff^D 
I Etyj^l/-^X7- ff^P I EcDV^tX^-^ 
A'x 7 -iL^t Low U^;UT-fe t> , 2 

8 ow*iSA^-a*^-r low a 

ND0ES3 lcDtB^lffiti, IB^x-^rtffiBlf^HD I P 

SaVU^;U-7rtffiB1ffSP i po^-rn^-^x 
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•b 7 *<4Bif (bt fflmss 2 7 T^fig^nfc^anfflmts 

t-StL^^C fcfcBSlLTH i g hl^;l/fc4S 0 A 
ND[Hg§31cOHigh U'S/KDfUi^ b~>*77 2 9 
*ftLTX7-«#T?fc3*Ktta»ffl»S E LTx 
>3-7"l SfcfflfcStu x>n-^*i 8«±fE#t& 

[0 0 4 2] COipic, Jtr-f^^StBtc^BP^feS 
tStfinfc^fc^ ft7VX7±<0«, rf^cD^ST-b 
-If \£-Ltfpftfe F7-y & hyytK. 5>+ >7* 
LT 5 J: 5 &Jim£±t2)l^14Jl#{i*f S' E VWa 

[0 0 4 3] C<D<fc3^^Ct5VTv ATIPBfHIf 
tATI PT&aWQ^1fSiSQT{Ct3lt5^X7 
-flMB^L-Ttt, *n j ftl©7*-VyhflDCRC3- 
FfctefflracfcfcJcoT, ftfV 77 2 fc|E*S ftfc 
If^O^ST- 7 * 7;MS9© S / N JtffffiT U ATI 

£*. ATI PR$IBtiff8AT I PT&ttWQBf 

IffltiNH S Q T OSSfl7-i^S«^tt, &-ki?$tiL 
Hff S^ilElK 2 7(c«tt) SOO-tr 7 £ t-^ SO £ tifc^-fe 
7 7<9{4fifi!$B (-r^fc^SSO{4B1f?g) ^ilS&B 
lifSfc-fSo iKDJ^fCtSCilKioTs ATIPRf 

rait^AT i PTRV-v-7Qi%mt§msQTmzm®tf. 

[0 0 4 4 ] ATI PflMB&tftfra- K1WBE 

it znzm mm mm<o 9- 7 ims.* %t>\ c n e. 

HfcffllSlltti^HlitLfc&S. LfrLCKOS^ CR 

acwof- * 7 ^fit«w$s^pj[5]ss 2 7 o^ffl 
B#r^it$SNT 1 ME^ffl^T^BHfSfc^gj-rsjess^ 

-*%fShfts A T I PftMflffBA T I P T£.tf+)-7"Q 
BfWIflSS Q TtCfcl^T^ I2iS^@^fi[B^5.(DlE 

[0 0 4 5] ^C, f7QBfH1f$gSQT, I DfiSIf 
*fiIDP, ATIPW1IATIPT, LPPfittlf 
fSL P P PStfAD I PfiEBtffSAD I P P(CMLT« 

tov»TKB8f*, 0314, 7fef : Vx^2±cDf4fi{c» 

^bfcjS^0!l5r^LTO^o 03^ CD-t:77 
#5fc*LfcH«\ CD©ftx^77±<DfB£i-r-7£ 
S«*ifc«flBflHHKi3tt*-fe^*»^ D V D-tr7 7 
#*fc*LfcHHu DVD©7fcx>7 7±©i2£t-r-7 



[0 0 4 6] H3fc*$ivr, -9-^Q^HHS« S Q TRlf 
AT I PRfRSIffSAT I PTt4, ZtX^m 4 tfy hT* 
JftSStU r-*x'J7©$fc^4MAtf ro3»: 0 0 
#: 0 0 7b-Aj T\ l -te77cT£f;:Hfr£n5o * 
*J, 03TH4, l"0 3#: 0 0$: 0 07b-Aj * 

ro3 0 000Js ro3^: 00#: 0 17U-AJ 
* To 3 0 0 0 1 J i:^? Ji'Mcj^LTV^o £l 
^7°b7-9-2 ncA7J$n§-y-7QBf^1f$gSQTSt>* 
AT I PB#fS1i$8AT I PTii, ftfV77 2±£f2§i 
£ftfcI2iS-r-7ft{4B'lf?BD I P<D-b 6 1 

•fe7*jUvEV«„ £<Dfc)t>, «S!x-f L"f*iIEIllK2 
5 14, l2Sx-7WiB1ffgD I P^LT-9-7QB#ratl 
$8 S Q TtfA^SttS £#K7V 7*;l/-7WifiHt$BP 
I P <t LT A T I PBfHftfgAT I PTtfXtiZnZ 
t. ZHZtl 1 4»**0iIft*«IELT»3 v;b^7°b 
7+>"2 3(Ctii7J-r5o 

[0 0 4 7] D VD7*-Vy htCfettS I D{4 

BttfS I D P fi, 2 4 e<y h T'Pfig^ r-7xU 7 
O^tt0!l*tf ro 3 0 0 0 0 hj T\ 1 -ttzztic 
Mfr^n^o DVDT'«ECC7 , P-y7 (17- 

B1fS I DPtECC7D-y7rtOSSJO-b77S^(± 
1 6<DfglSi:*^T^5o ECC7*ay^Wl6-b 
77tLT^i6e.nTl^/cJ6, IDteBlf^IDP^: 

C004 8] -rat)^ H3ft»6^*«fcde» iDt 

■Iffffi I D P 14, Jfcr -f 77 2±KI3««nfciear- 
7F*?fitB1ffgD I Pd-b77S^e. 1 6-fe77iIftT 
^5Ci:*^5o C10fcl6> «HxYU-('ffiIE[HlSS2 

5(4^ mi v;I/^7°b7+)-2 1 ^5A*«tife I D{4B 
fif$8 I DPKftLTl 6-tr770gn^iiELTm3v 
;l/^7°P7+f 2 3{CtH7JT?.„ 

[0 0 4 9]^t, D VD-R/RWOL P P{4B'lf$S 
LPPP(4, 2 0tr«y hT?«j££n, f-iU'JTOjt 
ffif40!littf TO 0 3 0 0 0 hj T\ 1 
ftiZtiZo *fc, LPPOffiBHfTC ; fc3ECC7'n'y 
77 KU7C3/W b)*^tr^U l^<y b7*Dy 7ti 1 6 
•tr77Tl 7D7?«fn5, I DfiB 

UWB I D PT?^n/c^7 :f -i'77±<DfiifB1fiifC*3tt5 

r030000hj ~ r03000FhJ 016-tr77 
It. L P P{ifi1f$aL P P PT'tt ro 0 3 0 0 0 hj t 
^^ti, ro 3 0 0 1 0 hj ~ ro 3 0 0 1 F hj co 1 
6-fe77ti, LPPfiB1f^LPPPT-(4 T00 3 0 0 
1 hj ti?tl5. 

[0 0 5 0] LPPfiMimULPPP*ffl^r % HT7 
7#GzT*»£&*«£It? rctblcit, L P P ffiB'i^ 
LPPP*4e>y L P PtttBStt 1 3 it. 

LPP©ffl«1W8*#tr7* i Jkry h7py7to^al7D 
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*) t LT, tefifif Sfcx^Ht ^SlftteB&WlelSg 1 
6fc4*.S 0 0!tf.t£» LPPteB1f*gLPPP£4t£>y 
l>f7htSfe»li:, SlffiteB&tblHlSg 1 6©Slv;I/ 
^^"b^-9-2 lttt, LPPttfflHIKl 3fre»©LPP 

fidnm l p p p v&z 2 o e >y h wsmmx-mm 

[0 0 5 1] COJ:3K:-r*CfcT» MxJfLPPtefi 
1SSL PPPA 1 TO 0 3 0 0 0 hj ©*§£\ 4 t£>y hi/ 
7FU 5feH7a-y^iiX7-^ti:-r5o COCfct 
*5T, m&.iStmmt LT r030000hj fl<«M 
StU WBOL P PteBlffgL P P Ptf To 0 3 0 0 1 
hj (C&StT'O^t) 1 5-tr^7*(4, x5-WD£"f3 
Ci:fc«k?)Kl 5-fe**W(4, &-te**ffi«tiHiffiW@ 

8S2 7 -esm^nfcteK'ifis^sffiffiBii-rso 

[0 0 5 2] HE, *©7 , 'J£vh7*n<y*flD5fca£/n 
«y*(4, 4e>y F^FLTStfx^HSLfcU Sft 
teB£LTtg»-f§„ coi5»fflloi!)Sl/KJ: 
9, L P PteBH$8L P P P*JBV\fc 1 -te^JMOrW) 

£<ftff7a-y^(c:f3^Tk, *«OX7-*atSJIW 
x^-WO^fSo LPPtefi 
1t&iLPPP<DX^H$l±Si*te(4l 6-te**i:L.T8W> 
ZtlX^Zfcib, LPPfflHRmPPP^fcr-fX* 
±OffiB1f«i: L-Tfflv^if £(4, ^attHr* U^<0 

[0 0 5 3] f£fr5, 03fr5> #*>£«*:?(;:, LPP 
teBfifffi LPPPti, ftx^ 7? 2 ±EIS®£nfc!E§! 
x-2rtteB1f$SD I P©-fe*£#*f 1 6-tr**jI 
ntl/^iliAWS, C<Dfc«>, IUfY WffilEls) 
S&2 5(4, $1 y;^/^^2 lfrSArtSttfcLP 
PteB1ifBLPPP(c*fL-Tl 6-fe7*©iItl£}iIEL 
T^3v;l/^7U^-9-2 3(Cffi^J-r§o 

[0 0 5 4] #(C, DVD + R W<DA D I Ptefi'UfffiA 
DIPPJ4, 2 2 If -y FTJMSn, f-?x'J7<0^ 
sST'(40iJ;L(£ TO 0 C 0 0 0 hj T\ 4*9 
BrSttS. £7c, AD 1 P©ffi«f«T?fe*tta7KU 
7, (Physical Address) (2 2tf-y F)£#tyAD I P7 
— F (Word) tt4-fe**T?17-K#tttf£ttS. fft 
to%, I Dtefiltlfil DP^$n5^rwX7±<Dffi 
B'lffST TO 30000 hj ~ TO 3 0 0 0 3 hj <DA 
-b?2(4, AD I PteBfPSAD I P PT?(4 ro 0 C 0 
OOhJ fc^Stt, TO 30004 hj~ro 3000 
7 hj cD4i:^£(4, AD I PteBUfRAD I P PT*(4 

TO 0 C 0 0 1 hj tTj&tlZc 

[0 0 5 5] dDfctb, AD I PteBlffSAD I P P£ 

£<D73)£l?AD I PteB'lf$8AD I P P*2 If y F->7 
hU AD I P&tfJIHSgl 5(4, A D I P OtfclWtfH* 



^tfADI P7-F<DftS7-F<D#X7-&Li:U 
W»©3-b^^fctXv-^0fcUT, ADIPtefititffi 
ADIPP^ADI PX5-1f^AD I P E^SaffiB 
ftttHittl 6£4i5. #lx.(4\ AD I PteBfffSAD 
I PP£2tf-y Fv^ hTS/c&lc, 9!£teB&HilH]Sg 
16(0$iv;l/f7"m2ncli, ADIP^ttlHlSS 

1 5fr6CAD I P ffiHUISl AD I PPT'fe-5 2 2tf-y 

2 4 e>y h©f*-*fl»tfA*jSn*. 

[0 0 5 6] il Oi 9 {C-TS CI tX\ totHS AD I Pte 
BUfSAD I P Ptf ro 0 C 0 0 0 hj <om^ 2 1f>y 
h>7bU 7t©7-F^X7-^Li:-r5Ci:T% 31 

flEffiWiNHfc lt ro 3 o o o o hj *TOjns 0 * 

nWB©AD I PffiffiSAD I PP^ roocoo 1 
hj fcfcS8;T?<Dgi!> 3-fe?£(4, x^-#Di:-r§c: 
fc»C«t 0 ^-t^^te«'lf»IiJ[eISS2 7 

xmm $ n^tefiif is^sftteB t-r s . 

[0 0 5 7] ME, &©AD I P7-H€iftl7-K 
(4, 2lf-y F~>7F2n, WtfX7-SLtLt, Sift 
teffltSfcL-OBIflSftS. C0<fc3&fflg©|»»)jf I, 
(C<fc9> AD I PtefiitffiAD I PP^Tl-by^ 

5in4<, ft®7-F(C*5i^Tk, HI^CDX5-^ 
WJSS^x^-ott&fi, x5-#0i:t«o tfc, A 
D I P tefiffi ffi A D I P P <DX^-&£ii¥te(4 4 -fe * 2 
fcLTSW>e.ttT^5;fcl&, AD I PflMflNRAD 1 P 
P*3ttxwX^±OteBimBfcUTfflV^*«dHx ^© 

[0 0 5 8] rtb^, 03*^6^5*5^ AD I 
Ptefi'BfgAD I PP(4, ftrV 7*2±(cfaS^ftfc 

0882 5(4, El v;|/f7l,yl)-2 1 frt,At)ZnfrA 
D I PteBH^AD I P PK#LT4-fe**0SIft*ffi 
iELTE3v;l/f-7b^-tt2 3(cfcBt)-r§ 0 
[0 0 5 9] i!(DJ;9(C v I DteB'Iflfi I DP, LPP 
teBlffgLPPP, AD I PteBUfSAD I PP«(c, 
&5%tiL%Hl9*WtLt*&11tT*s DVD-R/R 
WCD1#^(4 I DteBffllS IDP, LP PtefitfffiL P P 
PRtf*n5.0X7-1^%fflV\ $fcDVD + RWO 
«^tt I DteB'ifIS IDP, A D I PtetttffSA D 1 P 
P&tf^tt&OXvHSSteflJ^SCfcl?, CD-R/ 

r wcoteBit t iA^a t Httoffis*', 

DVD-R/RW, D VD + RWT-t>Rlti£&?>o 1 
(C, I Dtefififfgl DP, LPPteB'IflSLPPP, A 
D I PteBtifffiAD I PPt$> ; tn<b<DW.ffiT'< 

[0 0 6 0] ±ie<DJ:3(C, Jf^UjfiOJgffiKiS^SJttx 
^7,^7gB(4, LPP^tHmSSl 3^6tt*«n*LP 
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pffiWfffHL p p ?KttLxmmmx*&t&-z-£rc4 try 

h^TttfcdHlPUT^yhU AD I P&WIh]S§1 5fr 
5>tB*)£tt3AD I PffilffiSADI PPfc*tUTH:E 

fcttfC, LPP«ai388l 3(4yytryh^D'y^fl!)Jfe 
i^oy^O**. AD I PtttUam 5«AD I P7 

-K<ww7— Ko***n^nx5— Hutu 

(C, ^7*QB#f?S11f$BSQT\ IDffiBMIIDP, AT 
I PtflHHWBAT I PT\ LPPffiWIWHLPPP&tf 

a d i pfiytw si a d i p p (Dmrnr-f i^atWRr* 

MWEm® 2 5 T'MiE-r 5 «k 5 Lfc„ 
[0 0 6 1] Ltl^OC £frP>, CD-R/RWOfii 
1f ffi^SS.O-**^iA*©Si: (l^OiQII^ DVD-R/ 

Dffifi1t$8lDP> LPPffiBfffffiLPPP, AD IP 

{uBit^SAD i pp t^uib<Dwm^H u-r^ias-r 

Z£tffr>*2>rct!>. CD-R/RW, DVD-R/R 

iFUBte*fifJ&Sti:tf-e*3. 3cfc, LPPffiBlf 
iLPPPStfAD I PttWffflAD I PP^->7h? 

$SD I PRtf7 , 'J?;l/-7rt<M1lHBP I PO«W*ff 
5> &«ftr^X7Sctt)SLfdftfflq a q<D I C 

[0 0 6 2] 

£ ft fc«6*M&B1t «Rtf 7 s - * &ffi$-?&91 2 tifzHm 
T-^rtffiBflHREWUT, ««l*ic4i;fc«i«tr 
YX*<D-r-27*-vy MciSCTJilE-f 5<£?tcL 
fc. COCfcfrS, CDfcfctt3ftfi1i$g$aJIRtf#t 

DVD ©^fflitttJpft Lfc*6Wffiffi1f ffiRtflE 

if- * rtttsis s 1 1> 6 co«pB#coii5i £f&tir 

ZCttfT'tZtctb, c D&tf d v DO&fflgfctcipi; 

[0 0 6 3] 3EKx ^x^X^Of f -^7*-V-y 

Jc^KLfcCi:*^ DVDO&8£*&fc:i|SftLfc3frr 
-r X * left LT C D fcfcW-SffiWt ii* 

CO 0 6 4] HftWfai, *6^fcB'tffgRO*l2@f--^ 

* o ^cfi sit wzm&Q.mm n tire, coztfrz. 



frfc-TCWSC P u«©&ffi*e#tsc 

co 0 6 5] a<*«fctt» mntmmmBi.mm 

CO 0 6 6] $fc, DVDOf-^7*-7-y McJgC 
ft&BHf *fc*tLTx5-ft**S C tZjfitmMWII « 

^^n^n^-rsAdJcufc. evetfrz, dvd 
co o 6 7] Ht, x^-A^ffisnft^orcffimsffl 

5 y ?&&SU0 K 5 >y * tci» >7LT L$ 5 «t d 
KfcM^K, 1f WoOiiWWlKff ton* o fc 

CO 0 6 8] gwmcii, ±I2^x^X^ti, CD- 
R, CD-RW, DVD-R, DVD-RWXtiDVD 

DVD i; fc» f ii* RlHgftTtxf X ^ fC 

C01] *»WO*«OJgHtc43»tS)fcrY^i'»B 
C0 2 ] 01 O^ftfeB^ttllHlSS 1 6 (D(ilS§mfig0!l^ 
C03] ^f f -CX^2±CD{iBtCW-rS^ilTi'H' 

ii^&fiB^tiiHss 1 6 <Dmmft®*7jkt&mm*7F l 

C^o^] 



1 




2 




4 




5 




6 


C Dt3-^ 


7 




8 


DVDfn-^* 


9 


I D^WlelSS 


1 0 


A T I P-fn-£* 
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11 ATI P&ttilHSg 

12 LPP-rn-^ 

13 LPP^WlDgS 

14 AD I Pt3-? 

15 AD I PMtfJUISg 

i e mfEtowmm 



1 7 
1 8 

1 9 

2 1 - 
2 5 
2 7 



-2 4 v;l/^yb^it 



[gin 



A 









777 




S 


a 


4 



T>7 



CD 



1 



^ *7a-K 



DVD 
T'a-df 



ID 



ATIP 



i!DEL 



ATIP 



7 * 



LPP 



*a-* 



(ATIPT^ 



LPP 



ILPPPL 



ILPPE^ 



ADIP 
ra-5f 



^ ADIP 



(ADIPP^ 



(ADIPE} 



16 



(TTIME) b 
(CTIME) 



17 



-^16 
(SE) 



20 



RAM H CPU~H ROM 



[02] 



21 



25 



(SOT) B 
(IDP) p 


m 

7U7* 


(MP) 
(PIPj 


mm 


(ATIPT)^ 


(LPPP) 


(ADIPP)^ 





23 

$3 
7l/?? 



(CPU) 



(CPU) 



(so*) 



(IDE) 



(ATIPE) 



(LPPE) 



(ADIPE) 



5*2 

7l/7? 



^22 
(DIE) 



(c£lJ) 



XI 



(PIE) 



33 



30 

6 



T 

32 



24 

554 

7u?? 



26 



- (CTIME) 
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29 
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